Effects of nitroprusside on myocardial blood flow and oxygen consumption in conscious lambs with an aortopulmonary left-to-right shunt.
We studied the effect of vasodilation on regional myocardial blood flow and oxygen consumption of the left ventricular free wall by infusing 10 micrograms/kg/min sodium nitroprusside into 7-week-old conscious lambs with and without aortopulmonary left-to-right shunts. Resting myocardial oxygen consumption in the 13 shunt lambs was significantly higher than in the nine control lambs (989 +/- 104 [+/- SEM] vs. 432 +/- 41 mumol/min/100 g left ventricle). This was achieved by a significantly higher left ventricular myocardial blood flow (294 +/- 33 vs. 143 +/- 16 ml/min/100 g left ventricle) because the arteriovenous oxygen concentration difference across the left ventricular free wall was similar in shunt and control lambs. Infusion of nitroprusside did not significantly change myocardial oxygen consumption and regional myocardial blood flows at 10 and 50 minutes after the onset of the infusion. This occurred despite a substantial drop in aortic and left atrial pressures and stroke volume, which decreases wall stress as well as external work of the left ventricle. Heart rate, however, increased significantly. We postulate that, during infusion of nitroprusside, the potential decrease in myocardial oxygen consumption due to a decrease in wall stress and external work of the left ventricle is neutralized by the consequences of the increased heart rate. In view of this and because of its hemodynamic effects, we do not consider sodium nitroprusside useful in the treatment of circulatory congestion in patients with left-to-right shunts, normal arterial pressures, and normal systemic blood flows.